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ABSTRACT 


This  study  Investigates  and  Identifies  the  reasons  why  ships 
report  3M  usage  for  items  which  apparently  were  not  recorded  in 
the  FLSIP  (Fleet  Logistics  Support  Improvement  Program)  COSAL 
(Coordinated  Shipboard  Allowance  List)  candidate  file  maintained  at 
the  ICPs  (Inventory  Control  Points).  These  reasons  are  Identifiec 
as:  (1)  use  of  substitute/interchangeable  items  in  lieu  of  original 
allowance  Items  and  (2)  recording  of  changes  in  equipment  configura¬ 
tion  files.  However,  based  on  the  analysis  conducted,  it  does  not 
appear  that  this  condition  Is  a  problem  In  computation  of  shipboard 
allowances. 


I.  INTRODUCTION! 


The  COSAL  Is  the  basic  document  used  In  the  detenslnetlon  of 
shlpboerd  material  Inventories.  The  allowance  Item  cn  this  document 
«re  selected  by  the  FLSIP  COSAL  model  from  the  universe  of  Items 
which  ere  Installed  on  the  ship  for  which  the  ship  has  a  maintenance 
capability  to  Install. 

Several  studies  of  the  COSAL  nave  been  conducted  to  determine 
If  material  support  can  be  Improved  by  changing  the  FLSIP  model.  The 
results  of  one  of  these  studies,  reference  (1),  indicated  that  the 
effectiveness  of  the  FLSIP  model,  within  the  limits  of  the  candidate 
file,  was  relatively  good.  For  example,  that  study  showed  that  the 
current  FLSIP  model  effectiveness  wen  91*  for  a  destroyer  (DD  030). 

In  add.tlon,  based  cn  a  review  of  90  days  usage  data  fo**  two  different 
ships,  that  study  pointed  to  the  fact  that  30*  of  the  usage  date  used 
In  evaluating  the  model  was  fer  Itsms  which  were  never  introduced  to 
the  mo del  as  a  candidate  for  stocking  as  an  allowance  item.  Thus.  It 
was  hypothesized  that  effectiveness  of  tho  COSAL  could  be  Increased 
by  Improving  the  quality  of  the  data  base  used  by  the  FLSIP  model. 

This  study  Investigates  this  beslc  hypothesis  (l.e.,  the  data 
bese  Is  Incomplete)  to  determine  Its  validity  and.  If  It  Is  valid,  to 
reconaend  methods  of  Improving  the  data  base  used  In  the  production 

of  FLSIP  COSALs. 


II.  APPROACH 


The  approach  to  this  study  was  to  obtain  and  correlate  equipment 
configuration  and  usage  data.  Situations  where  configuration  and 
usage  data  did  not  correlate  are  analyzed  In  order  to  identify  the 
causes. 

The  ships  selected  for  this  study  were  tne  DD-319,  DDG-2,  DDG-i7, 
SSN-653,  and  AE-18.  These  ships  were  selected  because  records  ‘in¬ 
dicated  that  (1)  no  major  configuration  changes  had  occurred  since 
the  last  overhaul  and  (2)  they  were  considered  good  3M  reporters. 
Selection  of  these  ships  based  on  satisfaction  of  the  first  criterion 
tended  to  er.iure  that  the  current  configuration  files  at  the  ICPs 
were  similar  to  the  configuration  applicable  to  the  period  of  reported 
usage.  Selection  based  on  the  satisfaction  of  the  second  criterion 
ensured  that  the  usage  data  reported  would  be  relatively  valid  with 
few  voids. 

The  ICPs  (ESO  and  SPCC)  provided  equipment  configuration  files  for 
each  of  the  selected  ships,  and  the  Maintenance  Support  Office  provided 
the  usage  data  available  In  the  3M  data  bank.  The  usage  data  covered 
varying  time  periods:  DD-819  (36  months);  DDG-2  (42  months);  DDG-17 
(36  months);  SSN-653  (21  months);  and  the  AE-18  (30  months).  The  data 
represent  the  usage  experienced  since  the  previous  COSAL  was  produced 
for  the  ship.  These  usage  data  were  submitted  to  a  screening 
which  removed  items  for  which  the  COSAL  does  not  provide  allowance 
support.  This  Involved  the  removal  of  three  types  of  item  usage: 


(1)  usage  reported  In  support  of  the  DASH  system;  (2)  usage  for 
Items  which  are  supported  by  the  GUCL  (General  Use  Consumable  List); 
and  (3)  usage  for  items  which  are  recorded  at  the  ICP  as  being  on 
the  ship  but  for  which  the  ship  does  not  have  a  maintenance  capability 
to  Install. 

The  purified  usage  data  were  then  matched  to  the  COSAL  candidate 
files  maintained  at  the  ICPs.  Items  for  which  usage  was  experienced 
but  which  were  not  recorded  In  the  candidate  files  formed  the  set  of 
items  upon  which  this  analysis  was  based. 

The  original  Intention  was  to  forward  these  Items  to  the  ships 
and  to  have  the  ships  Identify  the  reason  why  they  were  used,  since 
there  existed  no  ICP  record  of  Its  Installation  onthat  ship.  This 
aporoach  was  not  followed  In  an  effort  to  minimize  the  Interference 
It  would  cause  during  the  time  of  supply  overhaul  when  the  workload  of 
the  sHrboard  storekeeper  personnel  Is  very  heavy.  In  lieu  of  this 
approach,  visits  were  scheduled  with  three  of  the  ships  (DOG  2.  DOG  17. 
DO  819)  during  which  the  unmatched  usage  was  correlated  with  available 
shipboard  records  (e.g.«  stock  balance  cards  and  handwritten  entries 
on  allowance  lists)  to  attempt  to  Identify  the  causes  of  the  unmatched 
usage.  These  visits  also  provided  an  opportunity  to  Interview 
appropriate  shipboard  personnel  to  determine  their  familiarity  with  the 
procedures  for  updating  allowance  documents. 
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III.  FINDINGS 


The  following  table  displays  the  results  of  the  analysis  of  usage 
data  from  the  five  ships  covered  by  this  study: 

TABLE  I 

ANALYSIS  OF  USAGE  TRANSACTIONS 


SHIP 

DD  819 

DDG  2 

199 

SSN  653 

AE  18 

Total  No.  of  Transactions 

6,415 

12,468 

10,708 

2,052 

1.709 

GUCL/DASH 

2% 

2% 

1% 

2% 

Non-Shipboard  Maintenance 

3% 

2% 

6% 

2% 

Shipboard  Maintenance 

75% 

82% 

80% 

75% 

No.  of  Unmatched  Transactions 

_ 

20% 

i 

14% 

18% 

13% 

21%  1 

This  table  displays  the  fact  that  th»  amount  of  usage  data  which  could  noc 
be  Identified  to  the  candidate  file  varied  from  13%  to  20%  of  that  data 
reported.  An  additional  3  -  7%  of  the  usage  reported  was  for  material 
which  Is  not  supported  by  the  COSAL.  One  significant  point  Is  that  only 
the  SSN  had  a  significant  amount  of  usage  reported  for  Items  which  the  ship 
did  not  possess  the  maintenance  capability  to  Install.  This  Indicates  that 
maintenance  coding  eliminates  few  Items  which  are  used  from  Inclusion  as 
COSAL  candidates.  Table  I  also  Indicates  that  the  percentage  of  unmatched 
usage  records  (17%  average  for  the  sample  ships)  Is  less  than  the  30%  * 
figure  quoted  In  reference  (1),  but  still  accounts  for  a  significant  amount 
of  the  usage  data. 
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A.  FREQUENCY  DISTRIBUTION  OF  UNMATCHED  USAGE. 

The  magnitude  of  the  problem  Is  best  dlspleyed  by  the  construction 
of  frequency  distributions  which  display  the  frequency  of  hits  for 
each  unmatched  FSN.  Table II  below  displays  the  distribution  of  the 
frequency  of  usage  for  unmatched  FSNs. 


TABLE  II 

FREQUENCY  OF  UNHATCHED  USA6E  PER  FSN 


- USAGE - 

FREQUENCY 

PER  FSN 

DO  819 

PPPB 

HKI 

SSN  653 

- 1 

tt  18  1 

1 

914 

1,024 

947 

232 

239 

2 

137 

171 

259 

18 

31 

3 

41 

81 

81 

6 

12 

4 

9 

15 

40 

1 

6 

5 

5 

16 

23 

2 

4 

6 

4 

5 

9 

. 

2 

' 

1 

5 

6 

•m 

1 

8 

. 

4 

1 

. 

1 

9 

• 

1 

. 

1  1 

1C 

1 

4 

- 

m 

.  | 

Greater  than  10 

• 

3 

7 

4 

• 

m 

TCTAl  FSNs 

1 _ 

1,115 

_ 

1,333 

1,370 

260 

296 

This  table  Indicates  that  approximately  75X  of  the  usage  for  unmatched 
FIINs  (Federal  Item  Identification  Number)  was  reported  only  once  by  a 
particular  ship.  This,  In  turn.  Indicates  that  the  majority  of  the 
unmatched  usage  Is  not  of  a  repetitive  nature.  Hbwever,  numerous  Items 
did  experience  a  significant  amount  of  usage.  This  Is  particularity 
apparent  on  the  DOG  2  where  seven  Items  were  demanded  more  than  ten  times. 
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B.  SUBSTITUTE/ INTERCHANGEABLE  ITEMS. 

Research  of  the  stock  balance  records  of  DDG  2  provided  one  answer 
to  the  problem  of  the  unmatched  hiqh  frequency  Items.  The  stock 
balance  record  Is  maintained  by  the  ship  as  the  basic  source  of  Inventory 
Information.  On  this  document  are  recorded  the  Issues  and  receipt  of 
material.  When  the  ship  requisitions  an  Item  from  the  system,  an  entry 
Is  made  on  the  card  which  Indentlfles  this  event.  When  the  requisitioned 
material  is  received  by  the  ship,  this  event  Is  also  dul'  noted.  If  the 
ship  does  not  receive  the  original  Item  requisitioned,  but  Instead  receives 
a  substitute  or  an  Interchangeable  Item,  this  Is  also  noted. 

All  unmatched  FSNs  which  experienced  more  than  one  recorded  usage 
were  compared  to  the  ships  stock  balance  records.  The  results  of  this 
comparison  Identified  a  large  portion  of  the  unmatched  usage  to  sub¬ 
stitute  and  Interchangeable  Items.  The  original  FSNs  for  those  Items 
Identified  as  substltutes/lnterchangeables  were  matched  against  the  ship 
candidate  file.  Table  3  below  displays  the  results  of  this  match  by  the 
use  of  three  frequency  dlstrloutlons:  the  first  Is  the  original  distribu¬ 
tion  of  the  unmatched  usage;  the  second  Is  a  distribution  of  the  unmatched 
substitute/interchangeable  Items  where  the  original  Item  was  Identified 
as  a  COSAL  candidate;  and  the  third  Is  a  distribution  representing  the 
original  modified  by  the  elimination  of  substitutes  and  Interchangeables. 
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table  III 


DISTRIBUTIONS  OF  00*=  2  UNMATCHED  USAGE 


FREQUENCY 

rroTsmar 

DISTRIBUTION 

— rmtrnmincmw  i — m  — i 

AS  SUB. /INTER.  |  DISTRIBUTION 

2 

17, 

’ -  - 

49 

122 

3 

81 

28 

53 

4 

15 

7 

8 

5 

16 

6 

10 

6 

5 

3 

2 

7 

5 

5 

. 

8 

4 

4 

1  9 

1 

m 

1 

10 

4 

3 

1 

i  >  10 

7 

7 

m 

112 

137 

This  tables  shows  that  37X  (112  out  of  309)  of  the  unmatched  _Lo  k 
numbers  *: th  twc  or  mort  demands  were  Items  whUh  the  chip  re  f  vtd 

fron»  ne  scnol’'  SySter  as  suL'Sv’t  ’■<  .  interthangc  -es  fo  originally 
recues  .id  This  analysis  was  u*  ten  dec  to  eras  Icr  had 

only  o  •  reported  and  It  we:  rot,-d  that  33£  of  these  iters  w  re 

alsv  r*cor  ierf  as  irterchanc  .tb’es,  or  substitutes  Iru  >v»  ',1!, 

4t«pro' Irnat  iy  35  of  thu  DO*,  2  stcu  numb 2 rs  feccc-r.;.  for  50%  of  the 
uroavched  isage  -enoros)  were  iu.  • '  r<ed  a  Intercharigeable/S'/.stltute 
Iter-,. 

C.  ADJITIOHAl  CAUSES  FOR  'JWATCHF?  USAS:. 

There  remaJn  two  general  observations  which  may  provide  insight 
Into  explaining  why  so.ne  usage  data  were  unmatched  to  the  candidate 
*f.e.  The  first  of  these  Is  the  fact  that  the  data  used  in  the 


/ 


analysis  were  In  effect  "aged".  This  occurred  as  the  result  of 
configuration  changes  which  result  In  changes  In  allowance  support, 
and  usage  data  generated  by  the  new  configuration  do  not  equally 
apply  to  the  old  configuration.  The  ship  selection  criteria  were 
Intended  to  hold  this  to  a  minimum,  but  It  did  appear  In  several 
areas.  For  example.  It  was  found  that  20%  of  the  unmatched  usage 
data  reported  for  support  of  the  surface  missile  rvstem  on  the  DDG  2 
were  not  In  the  candidate  file  at  he  time  the  study  was  conducted 
because  of  equipment  alternations.  Many  of  these  Items  were,  at  the 
appropriate  point  In  time,  supported  by  allowance  appendix  packages. 

Another  example  of  'aged"  data  occurred  In  the  area  of  valves. 

The  Ships  Parts  Control  Center  has  undertaken  a  program  to  standardize 
allowance  support  for  valves  which  possess  the  same  characteristics. 

On  the  DD  819  It  was  found  that  495  APLs  (Allowance  Parts  List)  tor 
valves  were  recorded  In  the  original  summary  of  effective  APLs,  however, 
currently  only  320  APLs  exist  In  the  candidate  file.  Approximately  30% 
of  the  unmatched  usage  data  for  valves  were  for  valves  which  no  longer 
were  recorded  In  the  candidate  files,  but  which  were  Included  on  the 
ship's  original  summary  of  effective  APLs. 

The  final,  general  observation  is  that  a  segment  (approximately  10%) 
of  the  unmatched  usage  was  for  such  Items  as  compressed  gases,  gasket 
material,  sheet  metal,  and  packing  material.  This  type  of  material  is 
normally  Included  In  the  GUCL,  and  would  not  be  supported  by  the  COSAL. 
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IV.  CONCLUSIONS 


The  basic  conclusion  of  this  study  Is  that  the  problem  of 
unmatched  usage  data,  which  Implies  questionable  reliability  In  the 
COSAL  candidate  files.  Is  not  as  extensive  as  hypothesized  In 
reference  (1).  Analysis  of  usage  data  from  five  ships  Indicated 
that  an  average  of  17f  of  the  usage  data  was  unmatched  to  the  COSAl 
candidate  files.  The  major  cause  of  the  unmatched  usage  can  be 
attributed  to  the  dynamics  of  the  systems  which  support  the  shipboard 
Inventory.  This  dynamic  situation  Is  best  portrayed  by  the  fact  that 
the  major  cause  of  the  unmatched  usage  data  (50%  of  the  DOG  2  unmatched 
data)  was  due  to  the  suoply  system  attempting  to  be  resporslv^  to  the 
reouirements  o*  the  fleet  by  providing  substitute/lnterchangeible  lV.*ms 
wher  the  original  Item  was  not  In  stock. 

Till s action  can  create  problems  at  other  points  n  the  ry  .cm;  he 
ax's. t  important  be*ng  that  the  conf louratloe  files  't  the  I  do  not 
contain  the  prone**  cc^flgu, atlon  of  tne  sMp.  These  f11er  usage 
dsta  gathered  oy  the  3H  sister,  are  jsed  In  the  compu  ?t1m  of  dRFi 
(8est  Peolacenent  factors)  which  are  used  In  tne  determination  of 
future  allowance  Quantities,  briefly  BhFs  are  computed  by  dividing 
total  usage  by  population,  where  the  usage  Is  that  reported  by  the  3h 
system  *nd  the  population  Is  ased  on  that  recorded  In  tne  cor'  dura¬ 
tion  file*-..  If  the  recorded  copulation  Is  less  than  the  population 
from  which  the  usage  Is  derived,  then  the  BRF  will  he  overstated;  and 
if  the  recorded  population  Is  greeter  than  the  actual  ponulatlor  the 
EDC  will  be  understated. 
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This  problem  was  investigated  for  the  desirability  of  Impiemu-t- 
mo  a  proqram  to  alleviate  It.  Investigation  has  revealed  that  tnere 
are  no  mechanized  files  which  could  be  used  tc  mechanically  reference 
the  substitute  and  Interchangeable  Items  to  the  original  Items.  This 
occurs  because  the  decision  to  substitute  Is  basically  a  technical 
decision  where  the  characteristics  of  the  reouired  items  are  matched 
to  other  items  in  stock  and  If  the  critical  characteristics  match,  the 
substitute  is  issued.  In  addition,  then3  presently  exist  active 
ironrams  for  improving  the  validity  of  the  C01AL  candidate  files.  These 
proarams  utilize  both  3M  and  CASREPT  (Casual ity  Reporting)  data  to 
update/correct  the  master  files  from  which  COSAL  candidate  files  are 
extracted. 

Interviews  with  shipboard  personnel  indicate  that  there  existed  a 
gar-  in  understandl no  the  importance  of  informing  the  cognizant  ICP  of 
any  changes  in  configuration.  This  gap  appe?red  in  cases  where  sub¬ 
stitute  items,  which  were  both  items  of  supply  and  components,  were 
received  by  the  ship.  The  best  examples  of  these  are  switches  and 
valves  where  the  item  is  identified  by  an  FSN  and  also  a  CID  (Component 
Identification).  When  the  substitute  item  was  installed  the  configura¬ 
tion  of  the  ship  changed,  but  the  shipboara  personnel  did  not  recognize 
this  fact  and  did  not  initiate  action  to  request  a  change  in  allowance 
support. 

In  surimary,  this  study  shows  that  the  problem  of  unmatched  usage 
data  is  not  as  larqe  as  originally  identified.  The  major  problem 
identified  (substi tute/lnterchanqeable  items)  should  be  minimized  by 
on-goinn  programs  to  update  allowance  files. 
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APPENDIX  A:  REFERENCES 


(1)  ALRAND  Working  Memorandum  197  of  17  Apr  1970 
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